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Purpose: Retail tobacco access is an important determinant of youth smoking prevalence. This study examines
perceptions of ease in obtaining cigarettes and how prevalence of self-reported retail tobacco access among
youth smokers varies by province in Canada. Additionally, relevant retail experiences, such as being asked for
identiﬁcation by a store clerk, are described.
Methods:Data fromgrades 9–12 studentswhoparticipated in the 2010/2011 Youth Smoking Survey, a nationally
generalizable sample of Canadian students (n = 31396) were used to examine retail tobacco access and related
experiences. Logistic regression models were used to examine differences in retail tobacco access and retail
tobacco experiences by sociodemographic and regional characteristics.
Results: 79% of students who never smoked thought it would be easy to get cigarettes. About one-quarter of
smokers reported usually buying cigarettes from stores, and the percent of student smokers usually buying
cigarettes in stores ranged from 16% in British Columbia to 36% in Quebec. Compared to grade 9 students,
grade 12 students had higher odds of report being asked for identiﬁcation (OR = 6.3, 95% CI 1.9–21.5).
Conclusions: Retail tobacco access appears to be a signiﬁcant source of cigarette access among Canadian youth.
Retail tobacco access varies signiﬁcantly by province, which suggests provincial policies should be strengthened.© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Tobacco use is the leading cause of preventable death in Canada
and globally (Pipe et al., 2011; Van Meijgaard & Fielding, 2012),
responsible for the mortality of one in ten adults worldwide (World
Health Organization, 2008). Although many interventions have shown
some success in reducing smoking prevalence, a substantial propor-
tion of youth continue to smoke (Reid, Hammond, Burkhalter,
Rynard, & Ahmed, 2013). Adolescence is a critical time for smoking
initiation (Levy, Friend, Holder, & Carmona, 2001), with approximatelyn Health Impact, University of
T5, Canada.
).
. This is an open access article under80% of daily smokers starting before they are 18 years old (Hammond,
2005).
Tomanage the burden of health costs from youth tobacco use, many
countries have implemented legislation specifying a minimum age for
retail tobacco access to protect adolescents. Legislation that successfully
minimizes retail tobacco sales to youth directly affects youth who
smoke daily by making cigarettes less available, and indirectly affects
youth who smoke less frequently as daily smokers become less willing
to share difﬁcult-to-access cigarettes (DiFranza, Savageau, & Fletcher,
2009). In Canada, the Federal Tobacco Act prohibits the sale of cigarettes
to anyone under the age of 18. It requires retailers to request age and
photo identiﬁcation of tobacco purchasers when age is in question
(CRG Consulting, 2009). Nine (of 10) Canadian provinces have imple-
mented additional tobacco control legislation, although legislation
varies among the provinces (Ontario Tobacco Research Unit, 2013).
Retailer compliance (i.e., the percent of retailerswho do not sell tobaccothe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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47.9% 1995 and 84.3% in 2009 (the last year for which data are avail-
able) (Health Canada, 2010a). Provincial compliance rates in 2009
ranged from 80.3% in Nova Scotia to 94.3% in British Columbia (CRG
Consulting, 2009). Provincial variation in implementing youth tobacco
access legislation is an important, policy-relevant topic given its potential
impact on preventing tobacco-related chronic disease and the provincial
legislative power to enact tobacco retail access policies (DiFranza et al.,
2009).
Although the national retailer compliance rate in Canada have in-
creased over time (Ontario Tobacco Research Unit, 2013), it falls short
of the 90% to 100% compliance required to observe a real impact on
youth smoking rates (Leatherdale, 2005; Rigotti et al., 1997). As of
2009, only one province, British Columbia, reached a compliance rate
above 90% (CRG Consulting, 2009). In Canada, test shopping protocol
to assess tobacco retailer compliance requires that hired youth (15–17
years) must dress to appear their age and truthfully answer if a store
clerk asks their age (Association of Public Health Epidemiologists in
Ontario, 2009). The protocol has been criticized since it does not
accurately reﬂect the purchasing patterns of young smokers (Diemert,
Dubray, Babayan, & Schwartz, 2013) and likely underestimates the
number of retailers that sell tobacco to youth. Compared to standard
protocol, tobacco sales to minors are signiﬁcantly higher when test
shoppers dress as they choose, lie about their age, purchase other
items with the tobacco product and present “valid” ID if requested
(DiFranza, Savageau, & Bouchard, 2001) or are familiar to the retailer
(Klonoff, Landrine, & Alcaraz, 1997). Certainly, retailer compliance is
different from self-reported youth retail access to tobacco. However,
examining self-reported youth retail access to tobacco in light of re-
ported retailer compliance may shed additional light on this impor-
tant topic.
Age veriﬁcation signiﬁcantly reduces the odds of retailers selling
cigarettes to minors, though it does not guarantee that illegal sales
are not made (Clark, Natanblut, Schmitt, Wolters, & Iachan, 2000;
DiFranza et al., 2001; Landrine & Klonoff, 2003). In the U.S., the propor-
tion of youth who were refused a cigarette sale because they were
under-aged stayed consistent between 2000 and 2009 (Filippidis,
Agaku, Connolly, & Vardavas, 2014). The same national survey found
that less than half of youth who reported trying to buy cigarettes in
the past 30 days were asked to show proof of age over that time and
more than 60% of minors who tried to buy cigarettes were successful
(Filippidis et al., 2014). Clearly, youths' experiences with tobacco
retailers, such as age veriﬁcation, can impact youth tobacco access,
which ultimately contributes to youth smoking rates (DiFranza, 2012).
Youth characteristics associated with increased odds of purchasing
cigarettes from retail outlets include sex, age, smoking intensity, and
ethnicity. Some studies found that females aremore likely to successful-
ly purchase cigarettes from retailers (Clark, Natanblut, Schmitt,Wolters,
& Iachan, 2000; Klonoff et al., 1997; O'Grady, Asbridge, & Abernathy,
1999), while others found that males are more likely to successfully
buy cigarettes (Leatherdale, 2005). Older youth and heavier smokers
are consistently more likely to obtain cigarettes from retail sources
than younger adolescents and less heavy smokers (Health Canada,
2010a; Klonoff et al., 1997; Leatherdale, 2005; Pearson, Song, Valdez,
& Angulo, 2007; Vu, Leatherdale, & Ahmed, 2011). Each year a student
smokes, there is a 10% increase in the likelihood that they will buy
their own cigarettes (Nelson, Paynter, & Arroll, 2011), whereas novice
smokers are more likely to obtain cigarettes through friends (DiFranza
et al., 2009) and family (Leatherdale, 2005; Vu et al., 2011). Additionally,
youth who identify as ethnic minorities may be more likely to buy cig-
arettes relative to youth who identify as white (Klonoff et al., 1997;
Vu et al., 2011). Finally, youth with more spending money per week
are also more likely to rely on retail sources (Vu et al., 2011), and
often do not spend their own money until they develop the need to
smoke daily (DiFranza et al., 2009). Only one study to date has exam-
ined student- and school-level characteristics associated with youthtobacco access in a national Canadian sample (Leatherdale, 2005). This
study, using data collected in 2006/2007, found signiﬁcant between-
school variability in the odds of smoking students reporting buying
their own cigarettes and a variety of individual-level factors associated
with increased odds of purchasing cigarettes (including male gender,
higher grades, Aboriginal status, higher weekly spending money, and
not having family members or friends who smoke) (Leatherdale,
2005). No extant studies have examined how retail tobacco access
varies by different geographic region in Canada. Examining geographic
differences in youth retail tobacco access can help set the stage to deter-
mine which provincial retail tobacco restrictions are most effective in
the Canadian context.
This paper uses data from the 2010/2011 national Youth Smoking
Survey to describe differences in youth retail tobacco access by province.
Additionally, this paper explores youths' perceptions of ease of access
to tobacco and identiﬁes youth characteristics associated with the odds
of purchasing cigarettes from stores.
2. Methods
2.1. Study design
The 2010–2011 Youth Smoking Survey (2010 YSS) is a valid and re-
liable machine-readable, pencil and paper, nationally generalizable
school-based survey that is used to measure the determinants of
youth smoking behavior (Propel Centre for Population Health Impact,
2013). The target population for the 2010–2011 YSS consisted of all
young Canadian residents in grades 6 to 12 attending public and private
secondary schools in nine Canadian provinces (n= 426 schools). Those
residing in New Brunswick, Yukon, Nunavut and Northwest Territories
and those living in institutions or on First Nations reserves were not
included in the target population. Participation to the 2010/2011 YSS
was declined by the province of New Brunswick. Based on the compar-
ative analysis conducted using 2008/2009 survey data, there were no
statistically signiﬁcant differences in national estimates with and with-
out New Brunswick. Surveys were pilot tested to assess the logic and
student understanding of the questions. Approximately three-quarters
(76%) of respondents participated with passive parental permission
and one-quarter (24%) participated with active parental permission.
The YSS survey was administered during class time and participants
were not remunerated. Survey development, design, weights, and
data collection protocol for the 2008 YSS have been published (Elton-
Marshall et al., 2011); relevant methodological differences between
the 2008/2009 and 2010/2011 YSS are highlighted below. Across
Canada, 56% of schools that were invited agreed to participate. Student
response rates (the percent of eligible students who completed the sur-
vey) was 73%. Preliminary analyses indicated that tobacco use among
students in elementary schoolswas not sufﬁciently prevalent to provide
stable estimates; therefore, data used in the following analyses were re-
stricted to the secondary school portion of 2010 YSS, whichwas admin-
istered to 31,396 youth in grades 9 to 12 (approximately ages 14–17). In
Quebec, high school ends at grade 11, therefore grades 9–11 students
from Quebec were included in this study. Data were collected between
October 2010 and June 2011 andwere analyzed in 2013. This studywas
approved by the University of Waterloo Human Research Ethics Com-
mittee, the Health Canada Research Ethics Board, and appropriate
School Board and Public Health Ethics committees.
2.2. Measures and data sources
Among cigarette smokers who reported smoking in the last 30 days
(N = 4523), cigarette access was determined with the question,
“Where do you usually get your cigarettes?” For the dependent variable,
the source of buying cigarettes was dichotomized as “usually buys from
a store” (response option “I buy them myself at a store”) and “usually
gets from a social source” (including response options “I buy them
Table 1
Weighted prevalence grade 9–12 students who thought “it is easy to get cigarettes” by


















Canada 19069 (78.7) 12327 (93.6) 5035 (95.8)
Gender
Female 9951 (74.6) 5756 (92.9) 2196 (96.4)
Male 9118 (83.0) 6571 (94.1) 2839 (95.3)
Grade
9 5983 (69.5) 2213 (90.1) 807 (91.8)
10 5442 (74.5) 3264 (93.3) 1275 (94.7)
11 4457 (94.7) 3602 (93.9) 1545 (96.1)
12 3187 (88.0) 3248 (95.3) 1408 (98.0)
Provinces
Atlantic 4920 (84.2) 3896 (94.5) 1760 (95.5)
Quebec 848 (85.0) 654 (96.9) 207 (98.8)
Ontario 4329 (76.3) 2083 (90.8) 764 (94.9)
Manitoba 3369 (78.4) 1856 (92.5) 687 (95.1)
Saskatchewan 806 (75.6) 802 (91.2) 386 (92.6)
Alberta 1296 (75.7) 1192 (96.1) 562 (96.2)
British Columbia 3501 (80.7) 1754 (94.2) 669 (95.5)
Ethnicity
White 14109 (80.4) 9445 (94.6) 3890 (96.4)
Black 583 (84.0) 436 (92.2) 217 (92.1)
Asian 2635 (68.6) 774 (85.8) 209 (91.0)
Aboriginal 400 (71.3) 872 (95.3) 450 (96.8)
Latin American 294 (85.8) 234 (89.3) 80 (99.3)
Other 892 (76.8) 487 (89.7) 155 (91.1)
Living area
Urban 14678 (79.0) 8566 (93.5) 3369 (95.4)
Rural 4391 (77.6) 3761 (93.9) 1666 (96.9)
Weekly spending money
No money 3539 (74.5) 1486 (90.6) 490 (92.0)
$1–10 2840 (69.7) 1230 (90.4) 467 (93.4)
$11–40 5495 (79.1) 3781 (92.9) 1500 (96.3)
More than $40 3839 (88.2) 3974 (96.0) 1816 (96.8)
a Non-weighted distribution of variables in the whole study population.
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them for me”, “My brother or sister gives them to me”, “My mother or
father gives them to me”, “A friend gives them to me”, “Someone else
gives them to me”, “I take them from my mother, father or siblings”,
“Other”).
Age veriﬁcation was derived from responses to the question, “In the
last 30 days, have you ever been asked for IDwhen buying cigarettes in a
store?” Response options included “I did not buy or try to buy cigarettes
in a store in the last 30 days”, “Yes, I was asked for ID”, and “No, I was
not asked for ID”. This outcome was examined among students who
responded either “yes” or “no”.
Independent variables included the respondent's province, gender,
grade (Health Canada, 2010a; Leatherdale, 2005; Ontario Tobacco
Research Unit, 2013; Rigotti et al., 1997), self-reported ethnicity
(White, Black, Asian, Aboriginal, Latin American, or “other”), school
region urban or rural status, students' perceptions of how “easy” it is
to get cigarettes if they wanted to smoke (4 levels), and the amount of
weekly spending money the participant receives. Weekly spending
moneywas categorized as $0, $1–10, $11–40, and N $40. Two covariates
were also included in analyses: whether any family member smokes
(yes/no), and the number of closest friends who smoke (none; 1; 2–4;
and N4).
2.3. Statistical analysis
Surveyweights were used to adjust for sample selection (school and
class levels), non-response (school, class, and student levels), and post-
stratiﬁcation of the sample population relative to grade and sex distri-
bution in the total population. Independent variables and covariates
were independently assessed as confounders to ensure that models
included relevant confounding variables.
Descriptive statistics were employed to show the prevalence of
grades 9–12 students who reported that it would be easy to get ciga-
rettes by province of residence, gender, grade, self-reported ethnicity,
and weekly spending money. Descriptive statistics were also employed
to show the prevalence of youth who reported being asked for ID when
buying cigarettes in a store in the last 30 days.
Logistic regression models were ﬁtted to examine independent var-
iables related to the odds of buying cigarettes from a store vs. getting
cigarettes from a social source using PROC SURVEYLOGISTIC in SAS
9.3.2 (SAS/STAT software, SAS Institute Inc., Cary, NC). Logistic regres-
sion models were also ﬁtted to examine independent variables related
to the odds of being asked for identiﬁcation vs. not being asked for iden-
tiﬁcation among students who bought cigarettes in the previous six
months. The variable was retained in the ﬁnal model if it was signiﬁ-
cantly associated with the outcome (at p b 0.05) at any level of the var-
iable. Separate models were initially constructed for each independent
variable, and consisted of amain exposure (each independent variable),
outcome, and potential confounders (other independent variables and
covariates). Assumptions of logistic regression (e.g. sufﬁcient sample
size for single cell counts) were checked and Goodness-of-ﬁt test were
used to checkmodel ﬁt. A backward elimination strategywas employed
in order to evaluate each covariate in the presence of others. Potential
confounders were removed one at a time if change-in-estimate of effect
measurewas b10%. The ﬁnalmodels showed themeasure of association
between an independent variable of interest and outcome after control-
ling for covariates that were determined to be signiﬁcant through the
backward elimination strategy. Signiﬁcant covariates in each model
are noted in the comment below Tables 2 and 3.
3. Results
Among students who never smoked cigarettes, 78.7% of grades 9–12
students in Canada thought it would be easy to get cigarettes if they
wanted to smoke (see Table 1). Among students who ever smoked
cigarettes and students who smoked in the last 30 days, 93.6% and95.8% thought it would be easy to get cigarettes, respectively. Among
all categories of youth (never smokers, ever smokers and last-30-day
smokers), the percent of students agreeing that it would be easy to get
cigarettes was higher as grade increased. Among never smokers, the
percent of students reporting that it would be easy to get cigarettes
ranged by province from 75.6% in Saskatchewan to 85.0% in Quebec,
and ranged by self-reported ethnicity from 68.6% of Asian never
smokers to 85.8% of Latin American never smokers. Youth attending
urban and rural schools reported similar rates of perceiving it would
be easy to access cigarettes (79.0% in urban areas and 77.6% in rural
areas).
One-quarter of last-30-day smokers reported usually buying ciga-
rettes from a store (25.3%), whereas 74.7% reported usually getting cig-
arettes from a social source (see Table 2). Males had signiﬁcantly higher
odds of buying cigarettes from a store relative to females (OR=1.5, 95%
CI: 1.1–2.2). Odds of buying cigarettes from a store were higher among
grades 11 and 12 students: students in grade 11 had 3.1 times higher
odds of buying cigarettes from a store relative to grade 9 students
(95% CI 1.5–6.5) and students in grade 12 had 8.4 times higher odds of
buying cigarettes from a store relative to grade 9 students (95% CI 3.9–
17.9). Compared to students in Ontario, students who smoked in the
last 30 days had signiﬁcantly higher odds of buying cigarettes in a
store in every other province except British Columbia. Last-30-day
smokers in Quebec had 6.3 higher odds of buying cigarettes from a
store (95% CI 3.2–12.4) as last-30-day smokers in Ontario, with 35.8%
of last-30-day smokers reporting usually buying cigarettes from a
store. No other independent variable signiﬁcantly predicted higher or
lower odds of buying cigarettes from a store.
Table 2
Factors associated with “buying cigarettes from a store” among grades 9–12 cigarette users in past 30 days (N = 4523) — YSS 2010/2011.
Predictors Weighted percent estimate Logistic regression model (1 = buying from a store,
0 = getting from a social resource)
Usually gets from a social
resource (n = 3442)
Usually buys from a
store (n = 1081)
OR unadjusted [95% CI] OR adjusted [95% CI]
Canada 74.7 25.3
Gender
Female (ref) 79.2 20.8 1.0 1.0
Male 71.4 28.6 1.4 [1.0, 2.1] 1.5 [1.1, 2.2]
Grade
9 (ref) 85.4 14.6 1.0 1.0
10 85.3 14.7 1.0 [0.5, 2.1] 1.1 [0.5, 2.6]
11 74.1 25.9 2.3 [1.1, 4.5] 3.1 [1.5, 6.5]
12 63.4 36.6 3.9 [1.9, 7.9] 8.4 [3.9, 17.9]
Provinces
Atlantic 74.5 25.5 1.5 [1.0, 2.2] 2.2 [1.5, 3.4]
Quebec 64.2 35.8 2.2 [1.2, 3.9] 6.3 [3.2, 12.4]
Ontario (ref) 80.1 19.9 1.0 1.0
Manitoba 69.9 30.1 1.8 [1.1, 2.7] 2.5 [1.5, 4.1]
Saskatchewan 66.0 34.0 2.4 [1.4, 4.1] 3.8 [2.2, 6.6]
Alberta 68.7 31.3 2.6 [1.3, 4.9] 3.4 [1.8, 6.5]
British Columbia 83.6 16.4 1.0 [0.6, 1.8] 1.3 [0.7, 2.5]
Ethnicity
White (ref) 74.2 25.8 1.0 1.0
Black 77.4 22.6 1.1 [0.4, 2.6] 0.9 [0.3, 2.9]
Asian 78.4 21.6 0.7 [0.3, 2.0] 0.8 [0.2, 2.8]
Aboriginal 75.9 24.1 1.0 [0.6, 1.7] 1.2 [0.7, 2.1]
Latin America/Hisp 86.8 13.2 1.0 [0.3, 2.7] 1.3 [0.5, 3.2]
Other 64.4 35.6 1.6 [0.7, 3.9] 2.3 [0.7, 7.6]
Living area
Urban (ref) 74.4 25.6 1.0 1.0
Rural 75.9 24.1 0.8 [0.6, 1.2] 0.8 [0.5, 1.2]
Weekly spending money
No money 78.8 21.1 1.0 1.0
$1–10 84.8 15.2 0.5 [0.2, 1.3] 0.5 [0.2, 1.5]
$11–40 77.7 22.3 0.8 [0.4, 1.6] 0.8 [0.4, 1.7]
More than $40 68.2 31.8 1.4 [0.8, 2.6] 1.1 [0.5, 2.2]
Thought that it is easy to get cigarettes
No 75.7 24.3 1.0 1.0
Yes 73.3 26.7 1.2 [0.5, 2.8] 0.6 [0.2, 1.8]
For gender and province, the model included grade, gender, province, and living area. For grade, the model is adjusted for gender, province, and number of closest friends smoking. For
ethnicity, living area, and weekly spending money, the models are adjusted for gender, grade, province, and number of closest friends smoking.
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identiﬁcation when buying cigarettes in a store than grade 9 students
(OR = 6.3, 95% CI 1.9–21.5) (see Table 3). No other variables were
signiﬁcantly associated with the odds of students reporting being asked
for identiﬁcation when they bought cigarettes in a store.
4. Discussion
In this nationally generalizable sample, almost 80% of Canadian
grades 9–12 never smokers and 96% of current smokers thought it
would be easy to get cigarettes. This study contributes two major ﬁnd-
ings to knowledge about youth tobacco use in Canada. First, nationally,
about one-quarter of Canadian youth smokers reported usually buying
cigarettes from a store. Importantly, however, provinces varied signiﬁ-
cantly in terms of the prevalence of smokers usually buying cigarettes
from stores from a low of 16% in British Columbia to a high of 36% in
Quebec. This ﬁnding is particularly of interest given the national retailer
compliance estimate, as will be discussed below. Second, grade 12 stu-
dents had signiﬁcantly higher odds of buying cigarettes from a store
and also signiﬁcantly higher odds of being asked for ID when buying
cigarettes relative to grade 9 students. Each of these ﬁndings is
described in more detail below.
The ﬁrst major contribution of this study is ﬁnding that youth retail
tobacco access varies signiﬁcantly by province. The percent of smokers
who usually bought cigarettes from a store ranged from a low of 16%
in British Columbia to a high of over double that (36%) in Quebec. This
variation indicates a signiﬁcant role for policy to narrow provincialgaps in youth retail tobacco access. The self-reported youth retail
tobacco access we examined in this study is of particular interest
when juxtaposed with national retailer compliance data. In 2009, the
last year Health Canada conducted a national tobacco retailer compli-
ance evaluation, 84% of tested retailers (including chain convenience
stores, grocery stores, gas stations, and independent convenience
stores) refused to sell cigarettes to “test shoppers” (hired 15–17 year-
olds who attempt to purchase cigarettes). These rates remained steady
from 2007–2009 and reﬂect increases in retailer compliance since 2003.
Econometric analyses indicate that improved rates of retailer compli-
ance help account for reduced rates of youth smoking in Canada
(Health Canada, 2010b). Fig. 1 shows reported retailer compliance
from 2009, as per Health Canada's test shopper protocol (described
above) and the percent of smokers who reported usually buying
cigarettes from a store from YSS 2010/2011 data. Retailer compliance
rates from Health Canada do not appear to mirror self-reported youth
retail tobacco access from our study, although British Columbia (the
only province to have a retailer compliance rate over 90%) has both
the highest retailer compliance and the lowest percent of student
smokers who usually buy their cigarettes at stores. Perhaps this reﬂects
previous ﬁndings that retailer compliance needs to be at least 90% to be
effective in disrupting youth retail tobacco access (Leatherdale, 2005;
Rigotti et al., 1997). Future research should examine reasons for discrep-
ancies in youth retail tobacco access between provinces. An evaluation
of U.S. state policies found no association between the strength of
a law and the strength of associated enforcement (DiFranza et al.,
2009), indicating that future evaluations of Canadian provincial
Table 3
Factors associated with “being suggested a particular brand” (N = 1187) and “being asked for ID in the last 30 days” (N= 1006) among grades 9–12 students who reported buying cig-
arettes in a store in the last 6 months— YSS 2010/2011.
Predictors Weighted percent estimate Weighted percent estimate Logistic regression model (1 =
asked for ID, 0=not asked for ID)
Store clerk did not suggest a brand
(n = 984)
Store clerk suggested a brand
(n = 203)
Was not asked for ID (n
= 523)






Canada 82.5 17.5 50.9 49.1
Gender
Female (ref) 88.2 11.8 50.1 49.9 1.0 1.0
Male 79.5 20.5 51.3 48.7 1.0 [0.5, 1.8] 1.0 [0.5, 1.9]
Grade
9 (ref) 62.8 37.2 79.2 20.8 1.0 1.0
10 77.1 22.9 53.8 46.2 3.0 [0.7, 12.1] 2.7 [0.7, 11.1]
11 79.2 20.8 50.3 49.7 3.2 [0.9, 11.7] 3.4 [1.0, 11.9]
12 88.8 11.2 45.8 54.2 3.9 [1.1, 14.1] 6.3 [1.9, 21.5]
Provinces
Ontario (ref) 78.6 21.4 51.0 49.0 1.0 1.0
Atlantic 84.0 16.0 61.7 38.3 0.6 [0.3, 1.1] 0.7 [0.4, 1.3]
Quebec 91.7 8.3 47.7 52.3 1.2 [0.5, 2.9] 2.4 [1.0, 5.9]
Manitoba 87.6 12.4 36.7 63.3 1.8 [0.9, 3.6] 2.1 [1.1, 4.3]
Saskatchewan 85.7 14.3 34.6 65.4 1.9 [0.8, 4.1] 2.1 [1.0, 4.6]
Alberta 80.8 19.2 60.7 39.3 0.6 [0.2, 1.7] 0.6 [0.2, 1.7]
British Columbia 72.1 27.9 51.7 48.3 0.9 [0.4, 2.5] 1.1 [0.4, 3.2]
Ethnicity b
White (ref) 84.5 15.5 49.8 50.2 1.0 1.0
Black 60.5 39.5 77.1 22.9 0.3 [0.1, 1.1] 0.3 [0.1, 1.1]
Asian 83.5 16.5 46.4 53.6 1.1 [0.3, 4.5] 1.3 [0.3, 5.1]
Aboriginal 92.4 7.6 47.1 52.9 1.1 [0.5, 2.3] 0.8 [0.4, 1.6]
Latin America/Hisp 88.7 11.3 42.8 57.2 1.5 [0.3, 7.8] 1.6 [0.2, 12.0]
Other 49.3 50.7 58.8 41.2 0.7 [0.2, 2.3] 1.0 [0.3, 3.3]
Living area
Urban (ref) 81.9 18.1 51.7 48.3 1.0 1.0
Rural 84.8 15.2 48.2 51.8 1.1 [0.6, 2.0] 1.1 [0.6, 2.1]
For gender, grade, provinces, ethnicity, and living area, the logistic regression model includes all other independent variables and covariates.
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ing “policy strength”.
The second major contribution of this study is the ﬁnding that com-
pared to older students, younger students had lower odds of reporting
being asked for ID. Importantly, our ﬁndings that the percent of youth
smokers who usually buy cigarettes from a store is higher among
students in higher grades reﬂects ﬁndings from the national retailer
compliance study showing rates of refusal were 95% for 15 year olds,
83% for 16 year olds and 80% for 17 year olds (CRG Consulting, 2009;
Health Canada, 2010a). However, ﬁndings from Health Canada's 2009











Fig. 1. Health Canada's retailer compliance rates (2009) and the percent of graID (CRG Consulting, 2009). The high prevalence of retailers asking for
ID is not reﬂected in our study: only 49% of students who attempted
to purchase cigarettes in the last 30 days reported being asked for ID
(which is comparable to self-reported age veriﬁcation prevalence
among American youth) (Filippidis et al., 2014). Furthermore, about
one in ﬁve grade 9 students (generally aged 13–14 years) who bought
cigarettes from a store reported being asked for ID in the last 30 days,
compared to over half (54%) of grade 12 students (generally aged 17–
18 years). This ﬁnding was somewhat counter-intuitive, given that re-
tailers are expected to ask for ID when customers appear to be younger
than the purchase age (18 or 19 years; purchase age varies by province).Retailer Compliance
(Health Canada,
2009)
% smokers in grades
9-12 who usually
buy cigarettes at a
store (YSS,
2010/2011)
des 9–12 smokers who usually buy cigarettes at a store (YSS 2010/2011).
6 L.M. Minaker et al. / Addictive Behaviors 51 (2015) 1–6It may be that students in grade 9were denied a sale before being asked
for ID. Alternatively, it is possible that grade 9 students only go to stores
where they know the clerks will sell them cigarettes and thus are not
asked for ID,whereas grade 12 studentsmight bemore likely to attempt
to buy cigarettes at stores where they are not “known” to the clerk.
Findings fromour study suggest that additionalmodiﬁcations to current
test shopping protocols may better reﬂect adolescent purchasing pat-
terns. For example, including test shoppers younger than 15 years
might reveal different patterns of retailers' refusal, since in our study,
grade nine students (ages 13–14) had lower odds of reporting that
they were asked for ID in the last 30 days relative to grade 12 students.
Despite this study using a large, nationally and provincially-
representative sample of students in grades 9–12, there are several lim-
itations. Given the cross-sectional nature of the survey, causation cannot
be inferred. In addition, the YSS is a school-based survey. Therefore,
youth who do not attend eligible schools or are not enrolled in school
were excluded from our sample, as were Aboriginal students living on
reserve and youth living in Canada's three territories. Third, the YSS
2010/2011 did not contain questions on the frequency of attempts to
buy cigarettes froma retailer. Fourth, the data are self-reported, although
any potential misclassiﬁcation is expected to be non-differential. Finally,
we did not examine provincial-level characteristics such as retail tobacco
access policy existence or implementation.
In terms of policy relevance, this study found that despite high levels
of reported retailer compliance (CRG Consulting, 2009), one-quarter of
Canadian smokers in grades 9–12 report usually buying their cigarettes
at a store. Future research should examine the strength of the provincial
legislation and implementation and its relationship with youth retail
tobacco access and youth smoking to determine the most effective
and cost-efﬁcient components of existing legislation and regulations.
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